Duplication, mutation and recombination of the human orphan gene KIR2DS3 contribute to the diversity of KIR haplotypes.
The KIR2DS3 gene is an activating homologue of the inhibitory killer-cell immunoglobulin-like receptors (KIR) that recognize HLA-C molecules, enabling NK cells to survey the normal function of endogenous antigen presentation. The genetics of KIR2DS3 is complicated by the existence of alleles with similar coding sequences that map to different regions of the KIR complex in chromosome 19, or whose location in this complex is unknown. Here, by studying the family segregation of the KIR alleles 2DS3*001, *002 and *003N, and the distribution of these in unrelated individuals, we demonstrate the existence of two paralogous KIR2DS3 genes that can be inherited separately or, as it happens frequently in Caucasoids due to linkage disequilibrium, together. Each KIR2DS3 gene is almost invariably associated in its 5' end to a different copy of KIR2DL5, a gene previously shown to be duplicated in humans. KIR2DL5 and KIR2DS3 thus form two highly homologous gene clusters situated in the centromeric and the telomeric intervals of KIR haplotypes. Recombination between those clusters is the likely origin of new haplotypes, characterized in this study, which harbour further duplications or deletions of multiple KIR genes. Our results help understand the genetics of KIR2DS3 and the diversity of human KIR genotypes.